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1.1.2 fhRiEsedt NYDA 33 .4WE 0.8 g,
FEEEE 0.5 g A2 0E 1. 0 g BJIEWY 1.2 g ZRIB K ¥
£ 100 mL.pH 7; ARFP 735575 . NYDA 3557 ; & B
Wi . EEHK S0 g BBE 0.5 ¢ . B&EH 1.0 g.
Na, HPO, 1.1 g &8k EARZE 100 mL,pH 7.,
L2 R®rk
L2.1 HMEZFHFFE Bs-a # UV Fl NTG B A1
BAFE  BPIRTE AL AT FORS R 2R F AT B Bs-a 431 B AR
BRI T AR R R 5, 30°C . 200 r/min 18 1R 5B 5 b5
3% 50 h, BUH R B ES 0> (6 000 r/min, 20 min) , it 5 4
JHa, /D B A BRER KRR R, B BB BR IR 3% 15 min ({8 41 i
Y5, F pH 7.0 HBEBR 2% vh B0 EL AR R VR
10° A/mL F)EF . B 60 mL SF3¥43%EF 3 A~/ 0
WA, 3 A4 BIINA MR EE A 0. 2 mg/mL Y WA 3
IR 10.20.30 mL,3¥TF 30°C,150 r/min ¥E¥% 60 min,
W44 Ab BV B 0> (4 000 r/min,2 0 min) 5 10 mL T
IRURUE 2 K, P AE B ER K AT TR FE R 10° A/ mL,
¥ EARGA A BEE A E 3 43, B4 5 mL BT EA 75 cm
ToEREFENL R, F 28 M4 (15 W, 20 cm) 43 B AL #E 0. 5,
1.0.2. 0 h, 5B J5 B AL B 43 5% 107 ,10* . 10° 5 T &
IKFRRE 1R BE R B 45 B 100 pL 3573 i F NYDA
AR 3 IRER ,30°CHEEIEF 24 h, WFFE R HF
M EPREOR R , TG , AR K, BE IE R 1 B
T NYDA VAR . FHFFER I ik bkt 1 KBRS
BRI S 5 R & BEEE 3R 38 HL G % (30°C
200 r/min)50 h, 1 B I 00 0 5 4% 55 A TR Bk T K B
P97 DR T RO T BT 1, DA SR 48 8 A 2 A R 1 T o Y A ot
M. DI =B S B ARTE NYDA 35373 - 4kQU%
7% 10 AR LA b 3 b 5 H & e R B85 0 b 38 VR 1 90 o O
P, 26 AR BT M R R AR B AR
L2.2 HEEFLHEKAPTHERE DAL EIFEE
FMERIPL S IR RE F7 IS BV R RV 2 mL F IO BE
FRILCTE I 36) 7, 4 T MR & HL 3 1, 43 3l FH 58 4h 4k
(15 W,20 cm) 4b 38 30.60.120 min J5 , FH FAR B B 10 5
BT LA 100 FEFRFR 3~4 NREREE , B E
A H 300 pL SEHWR 3 A FAR,30°CIEVRKEF 24 h 54K
BATEEL, AR 2 4h B K T2 Yk XoF B, XoF B 3 O 2% 1 7
A TR EBC A AT MG E . 2 & IkiEE
AR XL BE TS 32 BB ) < BUAS TR AR R B 2 mL F R 1E
i) Eppendorf & w1, % 3. R 7 4,43 BI7E 0.
10,20,40.50,60.,80°C{H{RAL 3 2 h, KA LR D, 3)
P57 B MR T R B ) TS 37 B 7 « BRAS BR AR K BV
2mL FILHW A 5 mL Eppendorf 4 9, 5 > B #& 4% BX
54,4351 1 mol/L ##bBREE 1 mol/L S A fb 4V W
JEHE pH Jy 3.5.7.9.11 5, % $, WIR TE 72 h, H
RITEF D, OB B & BT IR = N KB
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I3 P BT TA R « Ak BV Sy 4510 1 175 A R o TR VR D VB B
H 10,100.1 000 fEFREW . = HXTIE K. FEFHKE
— LR E B R KR B R EM 2 4 —5&
AR50 AR 17 MR /DX, /MK Z [J R 47,
/X 30 Bk—Fhar, FEDLER 15 Bk, SRRk 6 F TG IK B
BRI L0 0 A S AR RARIC . RS X — &
21 4 Bk 7] it I it S 6 24 A ZS E x BR AR R R K R B
HEZ4 5 IR 2 d BERA BRR, H FREZE 5 58 7 RIAA DR
FRert YR iE o JRBE A R o2y E . PUAE IR
SRR TRRE R B IE R . HHEAX R
BE(V0) = 2 (G O FE T B /A2 Bt
K 9X100%% 3 B IARUR (Y0) = (25 A X IR X R Fe 30—
ABRIX R IEHE R0 / 25 F X R X 1% 16 < 10096 5 H ) /)
X BERORIEAE H A B RHF B AR PRI I b 52 A
L3 HdEatr

RIS FUHE SR FH SPSS 21. 0 #4447 b B A 22
43HT
2 HRE5SW
2.1 AHEZEHFFEE Bsa 9 UV A NTG E A HAAET

UV #1 NTG E &4 AHILRE T o REEES
PSR M. R 1 FEMEE NS5 R T
PLE ) Fox I B e IR B 4 V6 4 2 5 IR B A% Bs-a £7
e B2 2 5 (P=0. 01) , i 3R 15 F bk C14.D17,
W03 F1 Y23 B TE M 5 e KA B ik 2 ] 25 A S5
=7 HARRRRE , 2 10 RAGELS I R R R i
PUiE e, HEB.O EVEW M S S m ARt
W sB e 22 5 (P=0.01), AT AR A5 3 o 2 ¢y AR 0

x1 HEFHHFEBsak) UV

NTIG E4FTRELER

Experimental result of Bacillus subtilis

Table 1
Bs-a composite mutation by UV and NTG

41 B8 B 42 Diameter of inhibiting circle/mm
Btk 1A% 55 4% 5 10 /% % 10 RCEBWO
Strain The first The fifth Tenth Tenth generation

generation  generation  generation (The supernatant of fermentation)

A6 16.37 ¢ 16.30c  15.00 ¢ 6.60 d
C6 15.67 ¢ 15.00 ¢ 13.80 ¢ 5.60 d
Cl4 34.18a  25.50b  23.73b 12.40 ¢
D17 30.83a  33.45a  34.69a 20.15 b
D18 15.23 ¢ 14.50c 1100 ¢ 6.00 d
Wo3  30.22a  3L.80a  30.00a 18.80 b
W10 17.73bc  15.50 ¢ 13.55 ¢ 5.53 d
N12 18.00b  16.57 ¢ 15.03 ¢ 7.00 cd
Y23 37.50a  37.50a  36.50a 8.30 ¢
Bsa 6.50 d 6.50 d 7.00 d 5.57 d
W FTRFESIEIRE NG T A& RN ERA RE, ARHFRER B

#,P=0.01,
Note: Peers or with the lowercase letters after the column data, same letters show
the difference was not significant, different letters show significant difference, at 0. 01

level.
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2.2 BARBEFHLERRTUBE T F4ER

2.2.1 PUSSMREIAE S PRI BE i X A% 0 e AR
PRI AN R A [a) 6 5 S RS b B, RS R BE AR AR %
FENIMPTRINRRE S . MK 2 ATLIE L Bk W03 Al
D17 X8 AR it IR 58 , 2230 120 min f) 5851 BRI
R R AR R B /N AT 3K 10° ofu/mL PA k. XA RESE:
C14 1 D17 BI#RER T A B X SR BUR Z 51, T 40
50 h AR RS IR 2 A A IR 22 o TN R 2 L0 58 S A SURR
WEILHEESEHE L. Bk Cl4 M Y23 X IR FiiE
B9, SUHE bk Cl4 724007 120 min $EAMEH S 1 Bk

TE R AL AR, 7E 8OCALEE 2 h 5, Huyd MR %,
{B7E 0~60°C 2z [a], B & Ak Cl4 #b, &k W03.D17 F
Y23 R EEMRIE R VR E BARE AR E KT 2~3 4
BE K H AR B AT 38 107 cfu/mL Ph b, fF &%
FEPARR IR T B IR ZEK , BT AFE 70 S A7 L R Hh IR B
T 0~60°C 2 ] 25 Ak Xt 33X B Az B B Rk 7 i 1 P AR 2 O 52
ARK.,

k2 BREFTEHREBBEEINE

A B A E A EEREE R E
Table 2 The concentration of live bacteria of optimization

fermentation broth of mutant strain through different time UV treatment

E%{&jtﬁi% y ﬂg ]_04 Cfll/mL, B Zéz:ﬁ%?m%ﬁﬁ‘j] . T Bk JE BV The concentration of bacteria/(cfu » mL—1)
Strain CK 30 min 60 min 120 min
sk S s ¥ T
2.2.2 AMAEFEAW IR T ZAES 4Bk Wo3 6. 881010 6. 00X 1010 5. 67109 1. 50X 108
Zlgﬁxﬂ‘ﬁg%gﬁm&ﬁaﬁ %Eﬂzlﬁmﬁﬁ E"Jﬁﬁ%"{ﬁ%lﬁj Cl4 6. 75X 109 3.67X107 3.00X108 4. 50 X104
Egi%%ﬁxﬁﬁgﬂgm%ﬁ@ﬁi%%%ﬁ,M% 3 m‘ D17 1. 65X 1011 1. 33X 101L 1. 09X 1010 2. 35X10°
N N —1 », Y23 1. 81 X1011 2. 40X 1010 1. 35 X108 7.01X103
DEH, SRRk Z R ESAFRELHE 2 h 51
x3 EMEFTEREABREARRELE 2 h GHEERE
Table 3 The concentration of bacteria of optimization fermentation broth of mutant strain through two hours different temperature processing
Kb ¥ JE BV E The concentration of bacteria/(cfu + mL—1)
Treatment 0°C 10C 20°C 30°C(CK) 40°C 50°C 60°C 80°C
‘Wo3 3.0X107 1. 88 X1010 5.50X1010 6. 88X 1010 5.15X 1010 2.50X 109 3.77X107 0
Cl4 2.0X104 3.83X107 6. 25X109 6. 75 X109 3.36X107 1.01X108 0 0
D17 1. 3X 108 1. 08X 1010 6. 851010 1. 65X 1011 8. 301010 1. 33109 3.01X108 0
Y23 4.0X107 1. 99X 1010 7. 55X 1010 1. 81X 1011 6. 69X 1010 3.20X108 1. 10 X107 0

2.2.3 FARBEHZRHRITIR WAL K 4 R E
TR RAR TR Y23 T BRI B AE 11 B3, 76 pH 3~11 f93F
B 2 h Z RIS A  JUHAE pH 3~9 RSP
TEPE R AR R B R BE S 7E 10° cfu/mL LA
E ARG Wbk WO3 A1 D17 B it AR it
BRAE 1B AER . 4 pH 3~9 A B FA B A BRI 41D
W AESTE bk Cl4 BT BR IR RE /1 HE X822 , 76 pH {H/)
F 5 BORT 9 REMEIA BRI K, A M EHREA L
10° cfu/mL, $VER 375 #4 32 2 ™= B2 R ], 2E — 25 4 371 B A
PRIRE o
x4 BEMIEFTEERKBERE
AE pH ELBBHERERE

Table 4 The concentration of bacteria of optimization

fermentation broth of mutant strain through different pH value processing

Ab ¥R JE BB The concentration of bacteria/(cfu « mL—1)
Treatment pH 3 pHS pH 7(CK) pH 9 pH 11

Wo3 1. 45X106 3.75X1010 6. 88X 1010 3. 33X1010 0

Cl4 3.85X103 4. 23X 108 6. 75109 5.07 X104 0

D17 3.50X107 5. 88X 1010 1. 65X1011 5. 50 X 1010 0

Y23 8.45X108 4.10X1010 1. 81 X101 1. 93X1010  2.40X102

2.3 BB TEAR BRI W — i ZL KR 1/ X B
LY

152 5 AT, B vk WO3 1 D17 2 B0 K 55 9 F)
BT, Bl TR SO R e T 35 8500 LA b, B B 100 %5

x5 ZFMEFTEKRE B RS
BERN—mAKRBRAIMB AR
Table 5 Bioassay results of optimization fermentation broth of

mutant strain and its control effect to Botrytis cinerea in greenhouse

Bk T REAE R Joi I 4 ipEE e
Strain Diluent multiple Disease index/ %  Control efficiency/ %
JAW fermeation broth 4.91 84.11 a
10! 4% 101 times 5.35 82.69 a
‘Wo3
102 4% 102 times 6.11 80. 26 a
103 £% 103 times 12. 90 58.18 ¢
JAW fermeation broth 11. 47 62.91 ¢
101 £% 10! times 13.21 56.52 ¢
Cl4
102 £% 102 times 17. 90 41.09 e
103 4% 103 times 18. 84 38.00 e
JAW fermeation broth 4.54 85.07 a
10! 4% 101 times 4. 87 84.25 a
D17
102 £% 102 times 5.87 81.03 a
103 4% 103 times 11. 25 63.64 cd
JA W fermeation broth 11.77 61.95 d
10! 4% 10! times 14. 35 53.61d
Y23
102 4% 102 times 17. 67 42. 86 e
108 4% 103 times 18. 84 39.09 e

E:FNBREENNEF HEAERRERARE  ARERTERBE,
P=0.05,
Note; The lowercase letters after the column data,same letters show the difference

was not significant, different letters show significant difference at 0. 05 level.
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B VARRAI7E 80 %0 LU b, ¥E— 5 I R MR .
T BFERE Y23 i K B B /N X B e i i 61, 95%, 5 1
Bk W03 1l D17 ¥ 7 et &2 5 (P=0.05), X 5 H
FENAEMEERA—B A RE R T HA SRS EE k2
(2. 2 UEBA LT 48 0 2k TR BE O T 52 7 B9 88 55D o 4% Fif
N R o URE A . E Rk Cl4 EBER/NX IR B
IR 2, BIASCR = R 62. 10%, 5 E k. W03
M D17 FETEM B 25 57, i 22 AR By AR K 1 PR AN B3 1
HOAEXT R, E— S AR T RN ERR .
3 #itHitit

AR B AN ELAA J7 vk A B R R B P W] AR S
PR A 2 A S A A5 1) R R B ) B R 5 3 TR TG
AR BT MBER, 2 BRI 2 AN EEE
Pz —U I it UV f NTG BA57E
ARG AT B Bs-a R AE B #K D17.C14, W03
A1 Y23, HoXF K B S B A A A MR A, o AR
HCID B TE A L R B MR IAR R T 150 % L b, i ELEE O
R O T R AR L B A K U P R B T AR Bs-a
2 UV #l NTG B & F28 1) 7 k7] LIRS = s TR 52 48
B » 1T L 2878 B BR R 7= 2E 1 BV PR A 7= 40

FHYEH A 52 SN S 0 A AR 24 O 5% il B3RS R, 2
LA AR W % HOGR R TE R A Iok 5R0 AE F ) g ok
KA FEE RN 2z —, B AT v Xt 2 AR BTk 85 1Y
e R BB 2 45l A Bl s A 0 8k — 28 I ke N FH G SR
Th AN Tl A W R AR SR AR 2 g ) A R B o R Ak, e
X 46 Az B A A 0 TR AR P T AR B A B 7 4 O A R o
PR, MRELZE o — S0 B R 1 B S A o A R
AL, T HL 7= S ZEAE AR AN R P B A 2R
ZARRRGRE MY DR I R Bk 5 Ak G 4% 3K 50 T
DB RBMPLERES. ZMRERER. S
FRALIFE AR SRS B AR D17 F1 W03 3T 48 41 28 AT R Bk
BE ST HEBARTR , 22k 120 min (4 U7 BE B9 42 & FR 5 I 1 ok
FEAT 35 10° cfu/mL P k. AT 32 636 A pH (A7
B35 0~60°C .pH 3~9, ¥ B AE SR 3R , 458 il 71
Bk, HEREKEBERE N ARG EL, HERN
A i R R R BRI AR O 8 B B AR I TN KRB R
TEWESRI S I A, B A A Y —2
Tk Ak 7= 0 oK T AR T 1 F A A B RT RS . RIS
RER, Ebk D17 H W03 X — 21 3K 5595 B B 350 AT 3k
850 I o5 2 MR T AL T & B A A= B % Bl ik
YA , oitt— 25 YR AT 9 H K B 78 A 10 TR AL B L
N TR A B 398 HR A 2 B S %o L2 o R T 4T 1 R
T A BARIFIIE & BEE T A FI IR RS .
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KOITO-PCLH ¥ Fg (H 4); UV-1800 4336 % B it (%
) ;EC215 1 5 % Y (HANNA) ; SANYO —80°C vk 46

Mutagenesis of Bacillus subtilis with High Toxicity and Strong Resilience,

and Its Effect of Control of Botrytis cinerea of ‘Poinsettia’

LI Na,LIU Jin-xia,DU Wen-jing,LI Jing, DING Pin,ZHANG Jian-jun, WU Jian-rong
(Institute of Biology,Gansu Academy of Sciences,lLanzhou,Gansu 730000)

Abstract; Taking the mutagenesis of Bacillus subtilis Bs-a by UV and NTG combined with the test of resilience and

indoor and outdoor antibacterial activity, filter out two superior strains of bacteria D17 and W03, which had stable

inheritance high toxicity,strong resilience. The results showed that the anti-UV ability of the bacterias were strong,the

living bacteria concentration of which remained viable up to 10° cfu/mL or more after ultra-vioket radiation for 2 hours.

The range of withstand temperature and pH were 0 —60°C and pH 3 —9, Their control effect of Botrytis cinerea of

“Poinsettia” were more than 85%. It was significantly different with original strain Bs-a. D17 and W03 were industrial

development valuable in microbial biocontrol bacteria.

Keywords: Bacillus subtilis ;high toxicity;resilience; breeding ; Botrytis cinerea Pers. ; ¢ Poinsettia’

105

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

